[3H]thymidine labeling of astrocytes in experimental allergic encephalomyelitis.
In acute experimental allergic encephalomyelitis (EAE), astrocytes in spinal cord tissue hypertrophy and stain intensely with antibody to the glial fibrillary acidic protein (GFAP). We attempted to determine if this activation is a result solely of hypertrophy of existing astrocytes or if astrocyte division might also occur. Lewis rats in various stages of acute EAE were injected with [3H]thymidine, the spinal cord sections were prepared, immunostained for GFAP and processed for radioautography. In spinal cords from rats administered thymidine on days 11-15 after sensitization a large number of mononuclear cells showed radioactive label. Many of these labeled cells, most likely monocytes and lymphocytes, were associated with inflammatory lesions, but others were located in the CNS parenchyma at great distances from the lesions. Most cells staining for the GFAP were hypertrophied with greatly extended cell processes, and the nuclei of some of these cells identified as astrocytes were overlaid with silver grains, indicating uptake of [3H]thymidine. In addition a few ependymal cells appeared to be labeled. No GFAP-stained cells from the Freund's adjuvant controls contained radioactive label. Similar studies using SJL/J mice with chronic relapsing EAE yielded very few labeled inflammatory cells or astrocytes. This study indicates that division takes place in some astrocytes in acute EAE, but occurs much less frequently in chronic EAE. Probably most of the increase in GFAP-stained material is a result of hypertrophy of astrocytes rather than of massive cell division.